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ABSTRACT
A pure silver bromide 0.55,um core/shell emulsion of high internal sensitivity
and low surface response was evaluated for its covering power and speed
characteristics when the shell was removed in a 0.05M sodium thiosulfate
etching bath following exposure. The etched core/shell emulsion was
chemically developed and compared with the 0.36|xm AgBr core alone at
approximately constant developed silver weight per unit area at maximum
density. It was observed that the etched core/shell emulsion displayed ~0.44
Log H units greater speed than the core alone when both were examined at
approximately the same covering power.
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I. INTRODUCTION
A. Covering Power
In evaluating the performance of photosensitive imaging systems, it is important
to consider the covering power of the developed silver deposit. The covering
power, CP, of a suspension of silver particles in a gelatin layer is defined by the
ratio of optical density to weight of silver per unit area.1 It is usually expressed
in units of density per mg silver per cm2. Hence, covering power is a measure
of the efficiency of silver usage, since increases in covering power represent
less silver required to reach a given density.
Since silver halides scatter as well as absorb incident light, the geometry of the
optical system and the spectral illumination of the densitometric instruments
employed must be specified. In this paper, visual diffuse densities will be
considered by employing an X-RITE 310 Photographic Densitometer.
The areas of the coated emulsion layer which exhibit nearly complete
conversion of silver halide to metallic silver are generally referred to as
saturation densities. Nutting2 has derived a useful formula for the calculation of
these densities based on the number and average projected areas of the
developed silver deposit:
D = 0.43 Nad (1)
Where, N is the number of grains per unit area and a^ the mean projective
area of the developed grains.
The Nutting equation assumes that all the light incident on the layer is either
absorbed or allowed to pass undeviated. According to Farnell and Solman3
however, the light transmitted by a developed density is not purely specular, i.e.,
some has been scattered, so that the specular density will be higher than the
above formula suggests. Even in the case of diffuse density, there will still be
some increase in density due to scatter since it increases the amount of light
absorbed by each grain. They have also argued that the Nutting formula
requires a knowledge of the mean area of the developed grains which is difficult
to measure for the case of chemical development. They have proposed a
formula which introduces the mean area of the undeveloped grains, a, which is
rather simple to measure. They have also included a factor ZB, where Z
accounts for scattering properties of the grains, and B is the ratio of the mean
area of the developed to that of the undeveloped grains. Their proposed
formula for saturation density (Ds) is:1-3>4
Ds = 0.43 0 Na (2)
Where, 0 is the product ZB. Based on their experimental data for emulsions
with a larger than .05um2, Z is approximately 2 and B is about 1 .3.
Farnell and Solman1-3 have proposed a formula for covering power at
saturation density based on a rearrangement of Equation (2). If it is assumed
that most of the silver present as halide in the undeveloped layer is recovered
as developed silver at saturation density, then to a close approximation it can
be said that,
N = WAg M/108 1/p 1/v (3)
Where WAg is the weight of developed silver per unit area, M the molecular
weight of the silver halide, 108 the atomic weight of silver, p the specific gravity
of the silver halide and the v the mean grain volume. Insertion of Equation (3)
in Equation (2), rearranging and expressing covering power in terms of density
per mg silver per cm2, and expressing a and v in u.m2 and u.m3 respectively
yields the following expression for covering power at saturation density:
CPS = .040 0 Ma/pv (4)
Therefore, it follows that covering power should vary inversely as the linear
grain dimension providing p and other experimental conditions remain
constant. Farnell and Solman1 reported that for emulsions with mean grain
projective areas, a, greater than .05u.m2, CPS is roughly inversely proportional
to a1/2 provided that experimental factors such as gelatin hardness, grain
shape and grain size spread remain constant.
It has been shown that experimental conditions which alter grain size in the
developed coating may have significant effects on covering power. Blake and
Meerkamper5 have found that drying conditions will decrease density due to a
compression and collapse of the grains. They reported that this irreversible
effect is enhanced by conditions which result in a hardened gelatin structure
during drying. Blake and
Meerkamper5 suggest that increases in grain
compression are a function of the number of intermolecular hydrogen bonds
which form in a drying gelatin layer. Such compression rotates the grains
parallel to the support, thus increasing the apparent cross-sectional area of
each grain.
In a paper by James and Fortmiller,6 the factors that appear to effect the
covering power of the developed image have been summarized as follows:
1. The size of the silver particles for non-filamentarv silver. For extremely
small particles, such as yellow colloidal silver, the optical density may be
proportional to the mass of the particles. For larger particles, the covering
power decreases with increasing size; and for sufficiently larger spherical
particles in the size range 0.1-0.5 u.m in diameter, covering power decreases
with increasing grain diameter.
2. The size of the developed silver grain and the degree of development when
the silver is predominately in the filamentary form. Covering power generally
decreases with increase in grain size, although for sufficiently small grains, this
relation may not hold. When an increase in the degree of development
produces primarily an increase in the number of developed grains without
significant change in size, the covering power does not change significantly.
When an increase in the degree of development produces an increase in the
extent of development of the individual grains, the covering power generally
decreases.
3. The relative compactness of the filamentary silver. Any factor that causes
the filamentary structure of the developed image to become more compact
causes the covering power to decrease.
4. The relative amount of solution physical development involved in the
formation of the silver. Solution physical development may produce
developed silver that is nonfilamentary in form or may produce continued
deposition of silver on the filaments. In either case the mass of the grain is
increased without a corresponding increase in the image density.
5. When the silver is not spectrally neutral, covering power depends on the
wavelength of the measuring light. Variations in covering power have been
observed over the wavelength range from 400 to 700 nm for non-spectrally
neutral particles where values have differed as much as two times.
Experimental data for covering power is usually determined by measurements
of density and developed silver in mg Ag per cm2. In this experiment, the
weight of developed silver per unit area was determined by X-ray fluorescence
spectroscopy.7 The covering power was calculated by the ratio of visual diffuse
density to mass of developed silver per unit area.
B. The Photographic Sensitivity Equation
The relationship between intrinsic grain sensitivity and grain volume is
illustrated by the Photographic Sensitivity
Equation:8-9
1/Em = (p/r) A 10
D72 (5)
Where 1/Em is defined as the median speed of an emulsion layer; p denotes
the absorptivity of the silver halide grain; r relates to the number of absorbed
quanta required to make the grain developable; A is a reflection factor, and D'
the density of any overlying layer.
For emulsions which are not spectrally sensitized, intrinsic sensitivity is
dependent on grain volume and halide ratio. Here, p = kv, where k is the
absorption coefficient of the silver halide grain, and v, is the grain volume. The
absorption coefficient, k, is a function of halide ratio where AgBrl>AgBr>AgBrCI
for exposures in the blue region of the electromagnetic spectrum.
According to Farnell10 the blue speeds of silver bromide and bromoiodide
emulsions in the absence of spectral sensitization, show no further increase in
speed with grain sizes larger than about 1.6 microns in diameter. He attributes
this loss in sensitivity with increasing grain size to the limited average diffusion
distance of photo-generated electrons which are required to produce latent
image sites.
For emulsions of moderate grain size (i.e. less than 1 .6|im) and of similar halide
ratio a reduction in grain thickness would generally be expected to produce an
improvement in covering power but a loss in intrinsic speed if such emulsions
are coated at a fixed weight of silver per unit area. It would however seem
possible to preserve speed and improve covering power by utilizing a core/shell
emulsion with high internal sensitivity and low surface sensitivity as the image
forming medium, and by reducing its grain thickness following exposure and
prior to development. These concepts will be demonstrated in this paper by
comparing the speed and covering power of several emulsions. Specifically
the covering power of a high-volume, high-speed core/shell emulsion will be
improved by removing the shell prior to development - the covering power of
this etched emulsion will be shown to be similar to that of the finer grain core
emulsion from which it was derived. It will further be demonstrated that the
etched core/shell emulsion retains its greater toe speed as a function of its
original high internal sensitivity and grain volume.
C. Core/Shell Emulsions
Core/shell emulsions can be prepared in several ways. The core can be
blended with another emulsion comprised of fine silver halide grains which
dissolve and recrystallize on the surface of the core emulsion to form a shell.11
Alternatively the core emulsion can be grown to a larger size by precipitating
additional silver halide onto it using a controlled double jet procedure.
Core/shell emulsions may be prepared in which the silver halide ratios of the
core and shell are the same or are different.
In the present work the core/shell emulsion was uniform silver bromide and was
prepared using an extended double jet procedure in which the original volume
of the core was increased by a factor of 3.5x (i.e. 2.5 moles of shell were
precipitated onto one mole of core).
It has been shown experimentally by Porter, James, and Lowe; Evans; and
Collier and Evans, that the core/shell emulsions may be employed to produce
high internal sensitivity with low surface
sensitivity.11-12'13 These emulsions
may be prepared by chemically sensitizing the silver halide core. Here, the
precipitation process is interrupted to chemically sensitize the core of the
core/shell emulsion. Additional silver halide is then directly precipitated onto
the core following chemical sensitization to produce the shell. These centers
then behave as internal sensitivity specs.
According to Collier and Evans,13 internal electron traps are more efficient in
latent image formation than surface traps with core/shell emulsions. They have
shown that oxygen reacts with the surface trapped electrons to form
O2"
before
interstitial silver ions can migrate to the trapped electrons and be reduced.
Since oxygen cannot penetrate the silver halide grain, there will not be
interference with the formation of internal latent images.
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II. EXPERIMENTAL
A. Emulsion Precipitation
Three rrionodisperse AgBr emulsions were employed for this experiment: An
octahedral core*1 emulsion, a core/shell emulsion, and a uniform emulsion.
A 0.36u.m core emulsion was split into two parts where one part was chemically
sensitized with 2.3 mg/Ag mole sodium thiosulfate and 2.3mg/Ag mole
potassium chloroaurate and held for 30 minutes at 70C. The finished core was
then shelled by the double jet method of precipitation with equal molar solutions
of silver nitrate and potassium bromide to produce a core/shell emulsion grain
with an edge length of ~0.55u.rn.
The uniform emulsion was prepared from the unfinished core by continuing the
precipitation, by the double jet method, with equal molar solutions of silver
nitrate and potassium bromide to produce an octahedral grain with an edge
length of ~0.55u.rn. The surface of the uniform emulsion was chemically
sensitized by adding 2.0 mg/Ag mole sodium thiosulfate and 2.0 mg/Ag mole
potassium chloroaurate and heating for 30 minutes at 70C. The three
emulsions and their chemical sensitization levels are illustrated in Table I.
The chemically sensitized core, the core/shell, and the uniform emulsion were
coated on a clear cellulose acetate film support with a remjet antihalation
backing at 90, 300, and 90 mg
Ag/ft2 respectively as illustrated in Table II. The
coatings were exposed on a Kodak Model IB Sensitometer with a 500W
M Core emulsion provided courtesy of Dr. J. M. Harbison, Eastman Kodak Company
Research Labs, Rochester, N.Y.
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tungsten bulb for 1/10 second using a graduated density step tablet.
B. Grain Size Frequency Distributions for the Core/Shell and Core Emulsion
The core/shell emulsion was sized by employing the Summa Sizing System
made by Summa Graphics Corporation, in Fairfield, Conn. This system
employs a commercial graphics tablet for an IBM PC and a light pen which uses
radio frequency for manual tracing of grains for area determinations. This grain
size frequency distribution is illustrated in Figure 1a. The results are reported
for mean grain area, standard deviation of the mean grain area, and equivalent
circular diameter. The approximate grain edge length, L, was calculated by the
product of a constant and the equivalent circular diameter. The core emulsion
was sized by direct measurements of grain edge length from scanning electron
photomicrographs; these results are reported in Figure 1b.
C. Processing
The core/shell emulsion was examined for internal sensitivity by processing two
identically exposed samples, one each in a surface-type developer and an
internal-type developer. According to Evans,12 the term "surface
developer"
encompasses those developers which will reveal the surface latent image on a
silver halide grain, but will not reveal substantial internal latent image in an
internal image-forming emulsion. He adds that, to form negative images from
emulsions with internal sensitivity, it is necessary to employ an internal
developer - that is, one which will allow the developing agent to reach the
internal latent image formed on
exposure.14 Kodak Rapid X-ray developer
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(KRX) was used as the surface developer and the internal developer was
prepared by adding 0.5g/L of potassium iodide to the KRX developer (KRX+KI).
The potassium iodide converts the KRX to an internal image type developer,
since the iodide cracks the silver halide grains and allows the developing agent
to reach the internal latent images.
In order to examine only the internal response of the core/shell emulsion, any
surface response was removed by bathing the coating in a ferricyanide
phenosafranine15 bleach followed by development in KRX+KI. The remaining
steps of the process were conventional: acetic acid stop bath, Kodak F-5 Fixer,
and a 20 minutes wash. The temperature of the process was maintained at
68F with nitrogen burst agitation. The uniform and core emulsion were
examined for surface response by processing in KRX .
P. Etching of the Core/Shell Emulsion with .05M Sodium Thiosulfate Solution
Several unexposed coatings of the core/shell emulsion were etched in a .05M
sodium thiosulfate solution at 15 second intervals from 0 to 180 seconds. The
un-buffered solution of sodium thiosulfate was maintained at 68F with constant
nitrogen burst agitation. The amount of silver remaining in each coating
following the etching procedure was determined by X-ray fluorescence
spectroscopy.
To examine the degree of conversion from halide to silver metal, the coatings
were exposed on a Kodak Model IB Sensitometer for 1/10 sec, etched, and then
developed in KRX+KI for 6'. To reduce possible developer contamination due
to chemical carry-over, the etched samples were washed in running water for
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10 minutes prior to development in KRX+KI. The amount of developed silver
retained in each etched and chemicaly developed sample was determined from
the maximum density step by X-ray fluorescence spectroscopy. These values
were used to determine the etching time that would produce a developed silver
of approximately 90 mg Ag/ft.2, the same as that of the developed core
emulsion in the area of maximun density. At this level of developed silver, the
core and the etched core/shell emulsion were evaluated for covering power
and relative speed.
E. Covering Power Determinations
Experimental values for covering power were determined from the D-max step
of the developed emulsion coatings from diffuse visual density readings and
developed silver analysis according to the following relationship:
Covering Power = Optical Density (6)
Mass of dev. Ag (mg/fl.2)
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III. RESULTS AND DISCUSSION
A. Surface vs Internal Sensitivity for the Core/Shall Emulsion
The core/shell emulsion was tested for internal sensitivity by processing
samples in a surface and internal developer. The core/shell emulsion did not
exhibit a sensitometric response when processed in the KRX surface developer
(Fig.2) and (Table III). When the surface latent image of the core/shell emulsion
was bleached prior to internal development in KRX+KI, the internal image was
revealed (Fig.2). The core/shell emulsion also displayed high fog after internal
development in KRX+KI. Since the shelling procedure required further
treatment of the chemically sensitized core, i.e., conditions of temperature, VAg,
and ripening, substantial fog centers may have been formed. Therefore, this
emulsion may have been overly chemically sensitized.
B. Sensitometric Evaluation of the 0.4 u,m Core and 0.6 urn Uniform Emulsion
at the same Coating Weight per unit area
The 0.36u.m core and 0.55u,m uniform emulsion were evaluated at constant
grain shape, coating weight, exposure, and processing conditions. These
coatings exhibited approximately 95 to 100 per cent conversion from halide to
metallic silver at saturation density after development for
6' in KRX+KI.
For emulsions of the same coating weight and grain shape, it follows from
equation (4), that Ds should increase as 1/a1/2. Indeed, this appears to be
the case for the core and uniform emulsions illustrated in Figure 3. If an
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increase in density can be assumed proportional to the factorial decrease in
grain thickness, then the core should have approximately 33% more saturation
density than the uniform emulsion. Experimentally the core emulsion exhibited
26% greater maximum density than the uniform emulsion at about the same
coating weight per unit area and grain shape. The difference in experimental
and theoretical values for maximum densities based on grain thickness is about
9.8%.
It should also follow from equation (4) that covering power will vary inversely as
a1/2, providing experimental conditions such as coating weight, grain shape,
and processing environment remain constant. Based on this relationship, the
covering power of the core should be about 1 .5X greater than that of the uniform
emulsion as a function of their relative thicknesses. Experimentally, the
covering power of the core and uniform emulsion was 10.82 and 7.37 density
per mg Ag per cm2 respectively (Table V). This represents a 1.47X increase in
covering power which agrees within 2% of the theoretical value based on their
relative thicknesses.
The finer grain core emulsion has less toe speed then the uniform emulsion for
exposures to blue light absorbed by grain volume as predicted from equation
(5) . If volume ratios are considered, an increase in speed of about 0.56 log H
units would be expected for the coarser grain uniform emulsion. The actual,
experimental increase in toe speed as a function of volume increase was 0.44
log H units (Table III). This difference of 0.11 log H units is negligible however,
since increases in speed to radiation absorbed by grain volume for the
production of a fixed density will generally be less than the actual factorial
14
increase in grain volume.1 6
C. Covering Power and Speed Characteristics of the Core/Shell Emulsion
Etched in .05M Sodium Thiosulfate Solution
The core/shell emulsion was coated at ~300 mg Ag/ft2 and etched in a .05M
sodium thiosulfate solution to determine the time required for dissolution of the
shell to produce a raw silver weight approximately equivalent to the core alone
(90 mg Ag/ft2) (Fig.4). The mass of core per unit area within the bulk of the
core/shell emulsion was determined by the product of total core/shell coating
weight per unit area and relative core to shell grain volume.
The amount of halide reduced to metallic silver at D-max was investigated by
developing the exposed and etched core/shell coatings in KRX+KI developer
(Fig.5). It is clear from Figure 5 that the silver existing as halide in the coating
after etching in sodium thiosulfate is not completely reduced to metallic silver
upon development. Since etching with sodium thiosulfate is a diffusion
controlled process, one may suspect that the grains located at the top of the
coating layer are etching faster than those at the bottom. This may cause latent
image losses if the upper most grains are etched to finer particle size than those
at the bottom. This possibility was investigated by comparing cross-section
photomicrographs of the AgBr core/shell grains etched at 15 and 165 seconds
respectively (Fig.6). By visible inspection of the cross-sections, one can see
that this is clearly the case. The grains etched for 165 seconds show a marked
increase in grain dissolution at the upper most layers than those grains at the
bottom. Thus, the grains at the top of the coating may lose their latent images
due to diffusion non-uniformities, and render grains insensitive to the action of
15
chemical reducing agents. These latent image losses could cause reductions
in speed if the grains at the top of the coating layer are richer in latent image
sites than those at the bottom where the intensity of the radiation may be less
due to scatter effects.
Since etching down to 90 mg Ag/ft.2 would not provide complete conversion of
halide to metallic silver following chemical development, the core/shell
emulsion was etched to approximately 145 mg Ag/ft2- This provided a
developed silver in the D-max step of ~ 90 mg Ag/ft2.
It was expected that the etching variability would be minimal since the core/shell
grains were relatively monodisperse as illustrated in the Grain Size Frequency
Distribution of Figure 1a. However, reproducibility of the etched samples was
difficult to control, and in some cases varied as much as 15% when coatings
were etched in the same solution at different locations in the processing vessel.
It was observed that the etching procedure was very sensitive to agitation
variations within the same processing tank. Marked improvements in
reproducibility were observed when the method of agitation was adjusted to
provide for a more uniform processing environment. With the agitation system
improved, the average value of the coatings etched in sodium thiosulfate for 90
seconds was 145 mg Ag/ft2 with an uncertainty of 5.5%. To ascertain the
amount of halide converted to metallic silver from a given strip, strips were cut in
half following the 90 second etch and one part was developed in KRX+KI. Both
halves were evaluated for raw stock and developed silver analysis (D-max step)
to determine the degree of conversion of halide to metallic silver.
The covering power at maximum density of the core alone and the etched
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core/shell emulsion were 10.82 and 10.49 density per mg Ag per cm2
respectively (Table IV). The average covering power of the combined steps of
D-max, step 10 , and step 8 were also investigated for the core and etched
core/shell emulsion as a check on their consistency in covering power as
illustrated in Table IV. The average covering power in the high density areas of
the core and etched core/shell were 11.09 and 10.69 density per mg Ag per
cm2. The differences in covering power for both emulsions is approximately
3%, well within the limits of experimental error.
It has been assumed from the sensitometric response (Fig.2) of the core/shell
emulsion that the latent images are predominately located at internal sensitivity
sites. Therefore, it should follow that the core/shell emulsion will not suffer
substantial speed losses if the shell is removed following exposure. It should
also follow that the etched core/shell will display a speed advantage as a
function of its original volume and internal sensitivity when compared to the
core alone at approximately the same developed silver weight per unit area.
The etched core/shell and the core alone were studied at constant coating
weight per unit area and displayed approximately the same covering power.
Grains evaluated at the same shape, coating weight per unit area, and halide
ratio would also be expected to have simular speeds. In this case however, the
etched core/shell is approximately 0.44 log H units faster than the core alone
at about the same coating weights per unit area and covering power (Table V
and Fig.7). Also, the uniform and core/shell emulsion were initially the same
grain size (~0.6 um), however, reduction in size of the core/shell following
exposure did not produce a speed loss relative to its uniform counterpart. The
toe speeds of the two coatings were approximately the same, while the etched
17
core/shell emulsion displayed 35% greater covering power (Table V).
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IV. CONCLUS1QN
Generally, emulsions evaluated at the same coating weight, grain shape, and
halide ratio, show losses in toe speed to exposures absorbed by grain volume
when grain thickness is reduced to improve covering power. In this instance
however, a 0.55um AgBr core/shell emulsion with high internal sensitivity and
low surface response was compared with a 0.36|im AgBr core alone at about
the same coating weight per unit area when the shell of the core/shell emulsion
was removed by sodium thiosulfate etching. It was observed that the etched
core/shell emulsion exhibited a 0.44 log H increase in speed relative to the core
emulsion alone at approximately the same developed silver coating weight per
unit area and covering power. These observations can be explained by the
larger volume of the core/shell emulsion to increase absorptivity to exposures in
the blue region of the electromagnetic spectrum and its internal image
capability. The speed advantage was maintained relative to the core alone
since the core/shell emulsion was reduced in thickness after exposure and
substantial latent image was not lost upon thickness reduction since they were
predominately internally located. The etched core/shell emulsion was also
compared with the uniform emulsion and demonstrated a 35% increase in
covering power and about the same speed when evaluated at approximately
constant developed silver level per unit area.
Greater efficiency in toe speed response may have been possible if not for the
uneven dissolution of the core/shell emulsion grains by the sodium thiosulfate
solution from the top to the bottom of the coating layer. Since the sodium
thiosulfate etching process is diffusion controlled, thicker coatings may lend
19
themselves to greater variabilty. Also with thicker coatings, the grains at the top
of the layer are usually richer in latent image sites since the intensity of radiation
incident on the layer diminishes with increasing distance from the directly
illuminated surface, as a consequence of scatter and absorption throughout the
layers17- Thinner emulsion coatings or a monolayer may have proven to be
more effective in the execution of the previous concepts. Also, the etching
procedure need not represent a silver waste, since silver can be recovered from
solution.
20
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TABLE I. Chemical Sensitization Levels for the Core-
Uniform, and Core/Shell Emulsion
Emulsion Chemical Sensitization
core
uniform
core/shell
surface 2.3 mg/Ag mole S + 2.3 mg/Ag mole Au
surface 2.0 mg/Ag mole S + 2.0 mg/Ag mole Au
internal 2.3 mg/Ag mole S + 2.3 mg/Ag mole Au
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TABLE II. Coating Addenda for the Core. Uniform, and
Core/Shell Emulsion
Emulsion Coating Laydown (mg Ag/sq.ft.) Total Gel
core
uniform
core/shell
90
90
300
250 mg gel/sq.ft.
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Figure 1a. Grain Size Frequency Distribution for the
Core/Shell Emulsion
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Figure 1b. Grain Size Frequency Distribution for the
Core Emulsion
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Figure 2. Surface vs Internal Response for the
Core/Shell Emulsion
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TABLE III. Sensitometric Response for the Core.
Core/Shell, and Uniform Emulsion
Emulsion Sensitization *Relative Speed Process
Core
Core/Shell
Uniform
Surface
Internal
Surface
159
202.5
6' KRX
6" KRX
6' KRX
* Relative Speed at 0.1 above B+F
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Figure 3. D vs Step Number for the 0.4u.m Core
and 0.6|im Uniform Emulsion
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Figure 4. Raw Stock Ag Analysis vs .05M Sodium Thiosulfate
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Figure 5. Raw Stock/Developed Ag vs .05M Sodium Thiosulfate
Etching Time for the Core/Shell Emulsion
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TABLE IV. Covering Power of the Core and Etched
Core/Shell Emulsion Evaluated at D-max. Step 10 and
Step 8
Etched Core/Shell Emulsion Core Emulsion
Step number *C.P. *C.P.
D-MAX 10.49 10.82
10 10.85 11.75
8 10.73 10.71
AVERAGE 10.69 11.09
'density per mg Ag per sq. cm
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Figure 7. D vs Step Number for the Uniform. Core.
and Etched Core/Shell Emulsion
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TABLE V. Covering Power and Speed Characteristics of the
Core. Etched Core/Shell, and Uniform Emulsion
Emulsion process *Dev Ag D-max **CP, ***rel speed
core 6' KRX 85.0 0.99 10.82 159
uniform 6' KRX 92.0 0.73 7.37 202.5
core/shell 90" Etch KRX+KI 88.6 1.00 10.49 202.5
"mg Ag/sq.ft.
'density per mg Ag per sq. cm
***0.1 above B+F
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